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A SEAT-BELT BUCKLE ARRANGEMENT 

CROSS REFERENCE TO RELATED APPLICATION 

[0001] This application claims priority to PCT/SE2003/001 1 1 1 , filed June 26, 
2003, GB 0216900.1, filed July 19, 2002, and GB 0301965.0, filed January 28, 2003. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a seat belt buckle assembly and more 

particularly relates to a seat belt buckle assembly for use as part of a seat belt 
arrangement in a motor vehicle such as a motor car. 

[0003] A seat belt buckle must be located, within a motor vehicle, at a position 
where it may easily be found by an occupant of a vehicle attempting to fasten a 
safety belt in position, but the buckle should not be obtrusive. 

[0004] Many seat belt buckle assemblies have been proposed previously for 
use in a motor vehicle. A typical buckle assembly incorporates an element 
extending from the buckle to an end piece or mounting plate. The end piece or 
mounting plate is provided with an aperture so that the end piece or mounting plate 
may be readily bolted to an anchor point provided within a motor vehicle. The seat- 
belt buckle is itself a component which is configured to receive releasably a tongue 
or latch plate which is mounted on the seat-belt. Typically the seat-belt buckle 
receives the tongue through a slot or opening formed in the buckle. When the 
tongue is inserted into the buckle, the tongue is automatically retained within the 
buckle. The tongue can be released from the buckle by depressing an appropriate 
actuating button. 
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[0005] There is, in some cases, a requirement for a very compact or small 
buckle assembly, especially where the buckle is to be positioned extremely close to 
the anchoring point. However when the buckle is intended for use with a safety-belt 
provided on a rear seat of a motor vehicle, the buckle must be spaced from the 
anchoring point. 

[0006] Seat-belt buckles that are utilised on rear seats are often located at the 
point where the squab or seat cushion of the rear seat meets with the back-rest of 
the rear seat. The buckle should have an initial position in which the buckle is not 
obtrusive, especially if the rear seat is to accommodate three passengers to enable 
the passenger who is to have the middle position to slide across the seat without any 
uncomfortable engagement with the seat-belt buckle. However, it is appropriate for 
the buckle to have a more protruding position when the buckle is in use. 
[0007] The present invention seeks to provide an improved buckle assembly. 

SUMMARY OF THE INVENTION 

[0008] According to one aspect of this invention there is provided seat belt 
buckle assembly having a webbing strap, an end piece defining a slot to receive the 
webbing strap and a buckle. The buckle has a slot to receive the webbing strap. 
The webbing strap has a first portion extending through the slot in the end piece and 
is secured to the main part of the webbing strap and a second portion passing 
through the slot in the buckle and secured to the main part of the webbing strap. 
One portion is stitched directly to the main part of the webbing strap and the other 
portion being stitched to the combination of one portion and the main part of the 
strap, with stitching passing through the main part and the two portions of the strap. 



-2- 



[0009] Preferably, the slot in the end piece and the slot in the buckle each 
have a width less than the width of the strap with portions of the strap being tucked 
in the region of each slot. The stitching connects the other portion to the 
combination of the first end portion and the main region of the strap extends only 
through three super-imposed layers of strap. 

[0010] Conveniently, the stitching securing the other portion to the 
combination of the first end portion and the main part of the strap is of rhombic form. 
[0011] The buckle assembly may further comprise a connector, the connector 
having an elongate element and at least one mounting element connected to or 
formed integrally with the elongate element for pivotal movement relative to the 
elongate element. One or more of the mounting elements is resiliency biased to a 
predetermined position relative to the elongate element, or each mounting element is 
mounted on the buckle. The second portion of the strap passes around at least part 
of the connector where it is superimposed over the main part of the strap and 
secured thereto so that the superimposed regions of the strap embrace the elongate 
element. 

[0012] Preferably, the resilient bias between one or more of the mounting 
elements and the elongate element is effective to move the buckle to an initial 
position in which the axis of the buckle is substantially perpendicular to the axis of 
the elongate element. 

[0013] Conveniently, the resilient bias is effected by at least one resilient 
biasing element. 

[0014] Preferably the elongate element is formed of metal sheet with one end 

of the elongate element forming a loop which receives a rod which is pivotal relative 

to the elongate element. The rod extends to and is connected to arms which extend 
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from part of the mounting element. The mounting element is constituted by a 
mounting plate with at least one resilient biasing element engaging the elongate 
element and an arm to impart the bias to the mounting element. 
[0015] Preferably one or more resilient biasing elements comprises a helical 
spring surrounding the rod. 

[0016] Conveniently, the connector defines the slot present in the buckle. 
[0017] In an alternative embodiment, one or more mounting elements and the 
elongate element are each formed from a single length of bent resilient wire. 
[0018] Preferably, the elongate element is defined by an elongate loop of the 
wire extending between a pair of hook-shaped formations. Each hook-shaped 
formation defining a respective mounting element for engagement with the buckle. 
[0019] Conveniently, the region of the wire forming the elongate element, and 
the region of the wire forming one or more of the mounting elements are joined by a 
helically wound region of the wire. The helically wound region of wire providing the 
resilient bias between one or more of the mounting elements and the elongate 
element. 

[0020] Advantageously, the second portion of the strap passes through an 

aperture in the buckle and around one or more of the mounting elements. 

[0021] According to another aspect of this invention, there is provided a 

method of assembling a seat belt buckle assembly having a webbing strap, an end 

piece defining a slot to receive the webbing strap and a buckle defining a slot to 

receive the webbing strap. The method comprising the steps of passing one end 

portion of the strap through the slot in the end piece, passing the other end portion 

of the strap through the slot in the buckle, securing a first end portion of the strap to 

the main part of the strap using stitching and subsequently securing the second end 
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portion of the strap to the combination of one end of the strap and the main piece of 
the strap using stitching, and the stitching passing through the main part and the two 
portions of the strap. 

[0022] Preferably, the strap is wider than each of the slots and the method 
comprises the steps of tucking in parts of the strap adjacent each slot and 
performing the first stitching in a region where there are only two super-imposed 
layers of strap and performing the second stitching in a region where there are three 
super-imposed layers of strap. 

[0023] Conveniently, the first end of the strap is passed through the slot in the 
end piece and the other end of the strap is passed through the slot in the buckle. 
[0024] Preferably after superimposing one portion and the main body portion 
of the strap, the adjacent edges of the superimposed strap portions are secured 
together to define a central pocket. The method includes the step of inserting an 
elongate element of a connector into the pocket, superimposing the other portion of 
the strap over at least part of the main body portion of the strap, and securing the 
said other end portion of the strap to the said main body portion of the strap to 
embrace the elongate element. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] In order that the invention may be more readily understood, and so that 

further features thereof may be appreciated, the invention will now be described, by 

way of example, with reference to the accompanying drawings in which: 

[0026] Figure 1 is a view of a webbing strap and an end piece; 

[0027] Figure 2 is a view of the webbing strap and end piece when secured to 

a seat belt buckle. 
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[0028] Figure 3 is a perspective view of an anchoring plate forming part of a 

seat-belt buckle arrangement in accordance with the invention, 
[0029] Figure 4 is a diagrammatic view of a length of webbing, 

[0030] Figure 5 is a perspective view of a connector, 

[0031] Figure 6 is a diagrammatic view of a buckle, 

[0032] Figure 7 is a view showing a first stage in the assembly of an example 

of a buckle arrangement in accordance with the invention, illustrating the anchoring 
plate and part of the strap, 

[0033] Figure 8 is a view corresponding to Figure 7 showing a subsequent 

stage during the manufacture of the buckle arrangement showing the anchoring 
plate, the strap and the connector, 

[0034] Figure 9 is a view corresponding to Figure 8 showing a further stage 

during the assembly of the buckle arrangement, 

[0035] Figure 10 is a view which is a slightly schematic side illustration of the 

completed buckle assembly, illustrating the assembly in two alternate conditions, 
[0036] Figure 11 is a perspective view of a connector forming part of an 

alternative embodiment of the present invention, 

[0037] 12 is a longitudinal sectional view through a buckle, illustrating the 

buckle connected to the connector illustrated in Figure 9, 

[0038] Figure 1 3 is a view showing a subsequent stage in the assembly of the 

alternative buckle arrangement showing the anchor plate, the strap, the connector 
and the buckle, 

[0039] Figure 14 is a view corresponding to Figure 13 showing a subsequent 

stage in the assembly of the buckle, and 



-6- 



[0040] Figure 15 is a view corresponding generally to that of Figure 12, but 

illustrating the fully assembled buckle assembly. 

DETAILED DESCRIPTION OF THE INVENTION 

[0041] Referring initially to Figure 1 of the accompanying drawings, an end 
piece 1 is provided. The end piece 1 may be formed as a metal plate. Part of the 
metal plate defines an aperture or bolt hole 2 by means of which the end piece 1 
may be secured to an appropriate anchoring point within a vehicle. The end piece 1 
defines a further portion 3 provided with an oval slot 4. The slot 4, as will become 
clear from the following description, is intended to receive an end part of a webbing 
strap. 

[0042] A webbing strap 5 is provided, of elongate form. The strap 5 has a 
width which is greater than the length of the slot 4. 

[0043] One end 6 of the webbing strap 5 may be passed through the slot 4, 
side edge regions 7 of the belt being tucked inwardly, as indicated in phantom, so 
that the relatively wide strap 5 may be accommodated within the relatively short slot 
4. The end 6 of the strap 5 is super-imposed over the main region of the strap 
adjacent the end piece 1 . The super-imposed regions are stitched using a square 
stitching pattern 8. 

[0044] Subsequently the other end 9 of the strap 5 is passed through a slot 
(not shown) having a configuration similar to the slot 4, provided within a seat belt 
buckle 10 as shown in Figure 2. 

[0045] Again, due to the relationship between the width of the strap 5 and the 

length of the slot in the buckle 10, edge portions of the strap 5 have to be tucked 

inwardly, as indicated in phantom, 11. The end 9 of the strap 5, after passing 
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through the slot in the buckle 10, is then super-imposed over the stitching 12. 
Further stitching is then carried out, the stitching 12 only being effected in the region 
where there are three super-imposed layers of strap 5, that is to say, with the 
stitching 12 not being effected in the region where strap 5 is tucked in as shown in 
phantom of 7 and 1 1 . A rhombic stitching pattern for stitching 1 2 may be utilised. 
[0046] The stitching 12 is located completely between the buckle 10 and the 
end piece 1 . 

[0047] A buckle assembly is thus fabricated, the buckle assembly being very 
short. Thus the distance between the buckle 10 and the end piece 1 is minimal. 
[0048] Referring now to Figures 3 to 10 of the accompanying drawings, a 
further embodiment of the invention will be described. 

[0049] Figure 3 shows an end piece in the form of an anchor plate 21 formed 
of a metal strip. One end of the anchor plate 21 is provided with an anchoring 
aperture 22 adapted to receive a fastening bolt to secure the anchor plate 21 to an 
anchoring point within a motor vehicle. The other end of the anchor plate 21 is 
provided with a mounting aperture in the form of an elongate slot 23 dimensioned to 
receive part of a webbing strap. 

[0050] Figure 4 is a diagrammatic view illustrating a length of webbing strap 24 
The webbing strap 24 is of uniform width along its length. 

[0051] Figure 5 illustrates a connector unit 25. The connector unit 25 

comprises an elongate element in the form of a substantially rigid finger 26 formed, 

for example, of metal sheet. One end of the finger 26 is provided with a socket 27, 

which in the embodiment illustrated is formed by folding an end part of the finger 6 to 

form a closed loop. The socket 27 receives a transversely extending rod 28 which is 

rotatable within the socket 27. The opposed ends of the rod 28 are connected to two 
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arms 29, 30 which extend from a mounting element in the form of a mounting plate 
31. The mounting plate 31 has two apertures 32, 33 formed therein to facilitate the 
mounting of a safety-belt buckle to the mounting plate 31 as will be described 
hereinafter. A relatively large slot or aperture 34 is formed defined between the plate 
31, the arms 29, 30 and the rod 28. As will be described below, the mounting plate 
31 is to be made fast with a buckle, so that the slot 34 is a slot present on the 
complete buckle dimensioned to receive the strap 24. 

[0052] Two resilient biasing elements in the form of biasing springs 35 are 
provided which serve to bias the mounting plate 31 to a predetermined angular 
orientation relative to the finger 26. In the illustrated embodiment, each spring 35 
comprises a helical spring which surrounds the rod 28. Each spring 35 is provided 
with a terminally extending portion at each end thereof, one extending portion of 
each spring 35 engaging the finger 26, and the other extending portion of each 
spring 35 engaging the arms 29, 30. Other forms of biasing springs may be utilised. 
[0053] Turning now to Figure 6, a buckle 36 is illustrated. The buckle 36 has 
a housing 37 which defines, at one end, a slot 38 (which is not visible in Figure 6) by 
means of which a tongue may be inserted into the buckle 36. The buckle 36 
includes a depressable button 39 which may be depressed to release the tongue. 
The buckle 36 may be of a conventional design. The buckle 36, as will become clear 
from the following description, is intended to be mounted on the above-described 
mounting plate 31. 

[0054] Figure 7 illustrates an initial stage in the assembly of a buckle 

assembly in accordance with the present invention. Initially, a first end 40 of the 

webbing strap 24 is passed through the elongate slot 23 provided on the anchor 

plate 21, after which the end 40 of the webbing strap is moved to lie adjacent the 
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main body part of the webbing strap 24. The first end 40 of the webbing strap 24 is 
then secured to the main body part of the strap 24 by means of two lines of stitching 
41 and 42 adjacent the super-imposed side edges of the strap 24. Thus the stitching 
41 and 42 defines a central recess or "pocket" defined between the first end part 40 
of the strap 24 and the main body part of the strap 24, in the area located between 
the two lines of stitching 41 and 42. 

[0055] Subsequently the finger 26 of the mounting unit 25 is inserted into the 
pocket between the two lines of stitching 41 and 42 so that the mounting plate 31 lies 
over part of the strap 24, as shown in Figure 8. 

[0056] Subsequently, as shown in Figure 9, the other second end part 43 of 

the webbing strap 24 is threaded around the rod 28 and the springs 35 of the 

connector unit 25 and through the aperture 34 defined between the mounting plate 

31, the arms 29 and 30 and the rod 28. The second end part 43 of the webbing 

strap 24 is then located to overlie part of the main portion of the strap 24, and also 

part of the already stitched first end part 40 of the strap 24. Further stitching 44 and 

45 is used to secure the second end part 43 of the strap in position, some of the 

stitching 44 and 45 passing only through the second end part 43 of the strap and the 

main part of the strap 24, and some of the stitching 44 and 45 passing through the 

second end part 43 of the strap 24, the first end part 40 of the strap 24 and the main 

body of the strap. The stitching serves to embrace the finger 26 within the sewn 

strap 24. The mounting plate 31 projects beyond the end of the stitched strap 24. 

[0057] The mounted plate 31 may be mounted to the rest of the buckle 36 in 

the manner shown in Figure 10 using rivets or the like passing through the apertures 

32 and 33 in the mounting plate 31 which engage corresponding apertures formed in 

the housing 37 of the buckle 36. In Figure 10 the location of the strap 24 and the 
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location of the stitching is shown diagrammatically to facilitate an understanding of 
the location of the relevant portions of the strap 24. However, it can be seen that the 
strap 24 passes through the slot 34 present on the completed buckle 36. 
[0058] The biasing springs 35 serve to bias the mounting plate 31 towards an 
initial position in which the mounting plate 31 is substantially perpendicular to the 
axis of the finger 26. Thus the buckle 36 initially has the position shown in solid lines 
in Figure 10 in which the axis of the buckle 36 is substantially perpendicular to the 
axis of the finger 26. However, the buckle 36 can be moved, against the bias of the 
spring 35 to the alternate position shown in phantom in Figure 10, in which the 
buckle 36 is generally in alignment with the finger 26, extending substantially 
upwardly above the finger 26. 

[0059] It is to be appreciated that a buckle assembly of the type described 

with reference to Figures 3 to 10 may be of particular use for mounting on the rear 
seat of a motor vehicle. The anchor plate 21 will pass through a gap provided at the 
back of the squab or seat cushion of the seat and beneath the back-rest of the seat, 
so that an appropriate bolt may pass through the anchoring aperture 22 to engage 
with an anchoring point formed on the body of the vehicle located beneath and 
behind the rear seat. The anchor plate 21 will extend part-way up through the gap 
between the squab and the back-rest of the seat, and the webbing strap 24, 
effectively reinforced by the finger 26, will extend up from the anchor plate 21 to a 
position adjacent the top of the squab of the rear seat. The buckle 36 will initially lie 
in a substantially horizontal position in which the buckle 36 is unobtrusive, and will 
not impede a passenger attempting to slide across the rear seat to a central position 
in the rear seat. For example, the buckle 36 could be initially received within a recess 
provided in the back-rest of the rear seat. However, the buckle 36 is held ready for 



use and is easily accessible. When the buckle 36 is to be used, the buckle 36 is 
grasped and is pulled upwardly, causing the rod 28 to pivot within the socket 27, 
against the bias the springs 35, until the buckle 36 is substantially in the position 
shown in phantom in Figure 10. A tongue of a safety-belt may then easily be located 
within the buckle 36. When the buckle 36 is no longer in use, the spring-bias 
provided by the springs 35 will return the buckle 36 to the initial unobtrusive position 
shown in solid lines in Figure 10. 

[0060] Turning now to consider Figures 11 to 16, a buckle assembly in 
accordance with an alternative embodiment of the present invention will now be 
described. 

[0061] The alternative buckle assembly again comprises an anchor plate 21 
and strap 24 substantially identical to those illustrated in Figures 3 and 4. However, 
as will be clear from Figures 11 to 16, the connector 50 of the alternative 
arrangement differs significantly from the connector 25 of the arrangement illustrated 
in Figures 3 to 10. The connector 50 illustrated in Figure 11 is fabricated from a 
single length of resiliency deformable metal wire 51 . The length of metal wire 51 is 
illustrated as having been bent and deformed into a configuration which defines a 
pair of mounting elements 52 and an elongate element 53. Each mounting element 
52 takes the form of a loop or hook of wire 54 terminating with an inwardly-turned 
free end 55 of the wire 51. The loop 54 of each mounting element 52 extends to a 
respective helically-wound length of wire 56, from which the wire 51 is formed into an 
elongate loop defining the elongate element 53. As illustrated in Figure 11, the two 
helically-wound lengths of wire 56 extend inwardly from the respective loops 54 such 
that the elongate element 53 is located between the two mounting elements 52. 
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[0062] As will therefore be appreciated, the connector 50 illustrated in 
Figure 1 1 is configured such that the two mounting elements 52 are formed integrally 
with the elongate element 53, which is in contrast to the connector 25 illustrated in 
Figure 5, in which the mounting element 50 is connected to a separate elongate 
element 24. 

[0063] The helically-wound lengths of wire 56 serve generally the same 

purpose as the helical springs 35 of the connector 25 illustrated in Figure 5, in that 
each helically-wound length of wire 56 provides a degree of resilient bias between 
the mounting elements 52 and the elongate element 53, whilst permitting pivotal 
movement of the elongate element 53 about a notional axis relative to the mounting 
elements 52, against the bias. In its relaxed state (illustrated most clearly in Figure 
12), the connector 50 is configured such that the mounting elements 52 extend 
substantially perpendicularly with respect to the elongate element 53. 
[0064] Figure 12 also illustrates, in longitudinal section, the buckle 57 of this 

alternative arrangement. The buckle 57 again comprises a housing 58 which 
defines, at one end, a slot 59 by means of which a tongue may be inserted into the 
buckle 57. The buckle 57 again includes a depressable button (not shown) which 
may be depressed to release the tongue. 

[0065] Additionally, the housing 58 of the buckle 57 of this arrangement is 

provided with a slot or end 60 at the opposite end to the tongue-receiving slot 59, the 
slot 60 providing access to a longitudinal channel 61 which extends toward first 
under-surface-slot 62 provided transversely in the underside of the housing 58. At a 
position between the first under-surface-slot 62 and the end of the housing 58 
opposite to the tongue-receiving slot 59, there is provided a second transverse 
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under-surface-slot 63 in the under-surface of the housing 58, the second slot 63 also 
communicating with the channel 61 . 

[0067] As also illustrated in Figure 12, the slots 62 and 63 provided in the 
under-surface of the housing 58, together with the length of channel 61 
therebetween, allow connection of the buckle 57 to the connector 50. The wire loops 
50 of each mounting element 52 extend into the channel 61 through the first under- 
surface-slot 62, and extend along the channel 61 to exit the channel 61 through the 
second under-surface-slot 63, such that the inwardly-directed terminal ends 65 of the 
wire 61 bear against the under-surface of the housing 58 to retain the mounting 
element 52 in position. 

[0068] Figure 13 illustrates a subsequent stage in the assembly of the 

alternative buckle assembly, which follows a stage of assembly substantially 
identical to that illustrated in Figure 7, in which a first end 40 of the webbing strap 24 
is passed through the elongate slot 23 provided on the anchor plate 21, after which 
the end 40 of the webbing strap 24 is moved to lie adjacent to the main body part of 
the webbing strap 24, and is secured to the main body part of the webbing strap 24 
by means of two lines of stitching 41 and 42 adjacent the super-imposed side edges 
of the strap 24. Figure 13 illustrates insertion of the elongate loop 53 of the 
connector 50 (which is already connected to the buckle 57) into the pocket defined 
between the two lines of stitching 41 and 42 so that the connector 50 and the buckle 
57 lie over part of the strap 24. 

[0069] Subsequently, as shown in Figure 14, the other second end 43 of the 

webbing strap 24 is threaded through the channel 61 via the first under-surface-slot 

62, so as to exit the housing 58 of the buckle 57 through the end slot 60. The end 

part 43 of the webbing strap 24 is then located to overlie part of the main portion of 
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the strap 24, and also part of the already stitched first end part 40 of the strap 24. 
Further stitching 44 and 45 is again used to secure the second end part of the strap 
43 in position, with some of the stitching 44 and 45 passing only through the second 
end 43 of the strap and the main part of the strap 24, whilst some of the stitching 44 
and 45 passes through the second end part 43 of the strap, the first end part 40 of 
the strap and the main body of the strap. The stitching serves to embrace the 
elongate loop 51 of the connector 50 within the sewn strap 24. 
[0070] As illustrated most clearly in Figure 15, a length of slack 64 is left in 
the region of strap 24 extending between the first lines of stitching 40 and 41 and 
the first under-surface-slot 62 of the channel 61 . 

[0071] The helically-wound lengths of wire 56 serve as biasing springs to bias 

the mounting elements 52 towards an initial position in which the mounting elements 
52 extend substantially perpendicularly to the axis of the elongate element 53. The 
buckle 57 initially has the position shown in Figure 15 in which the axis of the buckle 
57 is substantially perpendicular to the axis of the elongate element 53. However, 
the buckle 57 can be moved, against the bias of the helically-wound lengths of wire 
56, to the alternate position shown in which the buckle 57 is generally in alignment 
with the elongate element 53, extending substantially upwardly above the elongate 
element 53. The provision of the length of slack 64 (illustrated in Figure 15) allows 
unhindered movement of the buckle 57 from the position illustrated in Figure 15 to 
the upward position. 

[0072] It is to be appreciated that the buckle assembly of the type described 

above with respect to Figures 1 1 to 15 is again of particular use for mounting on the 
rear seat of a vehicle in generally the same way as the assembly of Figures 3 to 10. 



-15- 



